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Abstract

Background: Smoking remains a leading cause of disease burden globally. Declining youth smoking prevalence is
an essential feature of effective tobacco control; however, accurate data are required to assess progress. This study
investigates bias in youth smoking prevalence estimates by respondent type (proxy-reported, self-report with parent
present, or self-report independently) for Aboriginal and Torres Strait Islander and total populations of Australia.

Methods: Repeated cross-sectional analysis of representative Aboriginal and Torres Strait Islander Health and
National Health Surveys, 2007-2019. Data were restricted to participants aged 15-17 years. Prevalence ratios (PR) and
95% Confidence Intervals (Cl) for ever-smoking by respondent type were calculated using Poisson regression with
robust standard errors. National youth current-smoking prevalence was estimated if all data were collected by youth
self-report; estimates and trends were compared to observed estimates.

Results: Over 75% of all smoking status data were reported by proxy or with parent present. Ever-smoking preva-
lence among youth self-reporting independently versus proxy-reported was 1.29 (95% Cl:0.96-1.73) to 1.99 (95%
Cl:1.39-2.85) times as high for Aboriginal and Torres Strait Islander youth, and 1.83 (95% C1:0.92-3.63) to 2.72 (95%
Cl:1.68-4.41) times as high for total population youth. Across surveys, predicted national current-smoking prevalence
if all youth self-reported independently was generally higher than observed estimate.

Conclusions: Estimates of youth smoking prevalence are likely inaccurate and underestimated if data are collected
by proxy or with parent present. Increased reliance on data reported by youth independently is crucial to improve
data accuracy, including to enable accurate assessment of national prevalence.
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Background

Tobacco use is a leading contributor to the burden of
disease globally, and is an area with substantial poten-
tial for health improvement. Effective tobacco control
is the combination of reducing tobacco smoking (here-
after referred to as smoking) initiation and increasing
“Correspondence: Eden.barrett@anu.edu.au cessation in established smokers. Progress in reducing
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by reduced smoking in youth [1, 2]. Accordingly, youth
smoking prevalence is a key outcome measure for
national monitoring and evaluation.

Generally, smoking status is accurate when self-
reported by the participant [3], particularly if participants
perceive a high degree of confidentiality and anonym-
ity in data collection [4]. However, some survey designs
allow for youth smoking status to be reported by a proxy
(“proxy-reported”), or elicited in the presence of a parent
or guardian (“with parent present”).

A proxy reporting on behalf of the youth may not know
the actual smoking behaviours. Youth who smoke may
be less likely to report smoking with a parent or guard-
ian present, resulting in underreporting. There is limited
international evidence on the potential bias in reported
youth smoking introduced through use of these data col-
lection methods from international studies [5-7], and
none in the Australian context. Progress against Austral-
ian policy targets are generally assessed using nationally
representative surveys of the Aboriginal and Torres Strait
Islander population and of the total population, includ-
ing national health and social surveys conducted by the
Australian Bureau of Statistics (ABS). These surveys col-
lect data on youth smoking through personal interview
with the youth, if a parent or guardian consented. Where
consent is granted for a personal interview, some youth
answer in the presence of a parent or guardian, and oth-
ers answer with no parent present. Where consent is not
granted for a personal interview with the youth, a parent
or other adult respond on their behalf (proxy respond-
ent). This may undermine our understanding of true pro-
gress in reducing youth smoking, and overall smoking
prevalence, in Australia.

We aimed to quantify potential bias by respondent type
in youth (15-17 years) smoking prevalence estimates for
the Aboriginal and Torres Strait Islander and total popu-
lation of Australia over time. We aimed to examine the
extent to which national youth smoking prevalence esti-
mates and trends could differ from current estimates gen-
erated from these surveys if all data were self-reported by
youth independently.

Methods

Data sources

Existing national cross-sectional surveys conducted by
the ABS were accessed through ABS DataLab using Con-
fidential Unit Record Data Files [8]. This included a total
of six datasets from surveys conducted between 2007 and
2019; the National Aboriginal and Torres Strait Islander
Health Survey (NATSIHS 2018-19), the Australian Abo-
riginal and Torres Strait Islander Health Survey 2012-13
(AATSIHS 2012-13), and the National Health Survey
(NHS, 2007-08, 2011-12, 2014-15, and 2017-18).
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These surveys provide representative estimates for the
Aboriginal and Torres Strait Islander population (NAT-
SIHS/AATSIHS) and the total population (NHS). Each
survey collects information by face-to-face interview from
usual residents of private dwellings, covering around 97%
of the targeted population. Briefly, the surveys are con-
ducted using a stratified multistage area sample of pri-
vate dwellings to ensure that all sections of the in-scope
population are represented. The NATSIHS comprises
a “community” sample, made up of discrete Indigenous
communities, and a “non-community” sample, made
up of persons in private dwellings in other areas. For
the NATSIHS, in each identified Aboriginal and Torres
Strait Islander household, up to two adults (>18 years)
and two children (0-17 years) were randomly selected
in non-remote areas, and up to one adult and one child
were randomly selected in remote areas. In the NHS, one
adult and one child within each selected dwelling were
randomly selected for inclusion. More details on the sam-
pling frame and design of the surveys are available from
the ABS [9, 10].

Data were restricted to participants aged 15-17 years
as smoking status was not measured for youth younger
than 15 years.

Variables

Outcome: smoking status

Youth smoking status was recorded as current daily
smoker, current weekly smoker (at least once a week but
not daily), current less-than-weekly smoker, ex-smoker,
or never-smoker (does not currently smoke, has not pre-
viously smoked daily, and has smoked fewer than 100
cigarettes or 20 pipes, cigars or other tobacco products in
the participant’s lifetime). Smoking status relates to use
of combustible tobacco products only. Participants were
categorised as current-smokers (combining daily, weekly,
and less-than-weekly), ex-smokers, or never-smokers. A
binary ‘ever-smoked’ variable (current- and ex-smoker
combined versus never-smoker) and ‘current-smoker’
variable (current-smoker versus ex-smoker and never-
smoker combined) was used where required for analysis.

Exposure: respondent type

Respondent type was categorised as: proxy-respondent,
youth self-report with parent present for some or all
smoking questions, or youth self-report independently.

Potentially confounding variables

Potentially confounding variables were those factors
conceptually considered to be linked to both respond-
ent type and smoking behaviour, restricted to available
factors. Sex was categorised as male or female, based on
self-reported responses. Age of youth was categorised as
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15-16 years or 17 years. Education status of the youth
was categorised as currently studying or not currently
studying.

Remoteness was categorised as major cities, inner
regional, or outer regional and remote for all NHS anal-
yses. Remoteness was categorised as major cities, inner
regional, or outer regional, remote and very remote for
distribution of respondent type by remoteness in the
2018-19 NATSIHS and the 2012-13 AATSIHS. Tai-
lored distribution data by remoteness were provided by
the ABS for the 2012—-13 AATSIHS to enable compara-
bility across surveys. Due to use of different remoteness
categorisations between datasets, a binary remoteness
variable (remote or non-remote) was used as the con-
founding variable in 2018-19 NATSIHS/2012-13 AAT-
SIHS analyses.

Statistical analysis

All analyses were repeated for each survey. An alpha level
of 0.05 was the threshold for statistical significance. Data
were analysed using Stata 16, in ABS DataLab.

Unweighted analysis

We quantified the distribution (percentage and 95%
Confidence Intervals (CI)) of respondent type for youth
smoking data overall and by potentially confounding
factors.

The prevalence of current-, ex-, never- and ever-
smoking was calculated overall and by respondent
type. Prevalence Ratios (PR) and 95% CI for ‘ever-
smoked’ by respondent type were calculated in the
youth sample of each survey using Poisson regression
with robust standard errors. Analyses were adjusted
for the potentially confounding factors. Fit of Poisson
models was confirmed using Pearson goodness-of-fit
test.

Weighted analysis

The above analyses were repeated with survey
weights applied. For all weighted estimates, data
were weighted to the total in-scope population (Abo-
riginal and Torres Strait Islander or total popula-
tion), using replicate weights provided by the ABS,
and employing the delete-a-group jackknife replica-
tion method, described in detail elsewhere [11]. To
assess impact of respondent type on estimates of
youth smoking status, the PR analysis was also con-
ducted using ‘current-smoker’ as the outcome. These
PR results were used to predict the national preva-
lence of current-smoking if all youth smoking data
were collected by youth self-report independently
(using the Stata margins command [12], Supplemen-
tary table S1). Predicted prevalence estimates and
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their corresponding 95% CI were compared to those
of actual prevalence estimates using an upper tailed
Z test. Differences in slope of predicted prevalence
and actual prevalence trend lines were compared
using methods outlined by Andrade and Perez [13].
Briefly, we tested the assumption of equality of vari-
ances between the two regression trend lines using
an F-test. The assumption of equality of variances
was met; given the small number of time periods,
we performed a t-test based on a pooled standard
error calculated from the standard errors of the two
regression trend lines.

Results

The substantial majority of youth aged 15-17 years had
their smoking status collected by proxy or with parent
present (75.6—92.7% of Aboriginal youth and 77.8-86.1%
of total population youth) and this proportion gener-
ally increased across years examined (Table 1). Youth
aged 17 years tended to self-report smoking behaviours
independently more often than those aged 15-16 years
across both datasets and all years. The distribution
across respondent types was generally similar for males
and females, by education status and by remoteness
across surveys. No participants had missing data for any
included variables.

Among Aboriginal and Torres Strait Islander youth
with proxy-reported smoking status 21.3% (95% CI
16.5-26.1) were current-smokers in 2012/13 and 17.4%
(95% CI 13.4-21.4) in 2018/19, compared to 25.4%
(95% CI 19.1-31.7) and 33.3% (95% CI 18.5-48.2) of
youth self-reporting independently in the correspond-
ing years (Table 2). In the total population youth sam-
ple, current-smoking prevalence was 4.7% (95% CI
2.5-7.0) in 2007/08 and 5.6% (95% CI 2.9-8.3) in 2011/12
among youth with proxy-reported smoking status, com-
pared to 15.4% (95% CI 10.6—20.3; 2007/8) and 12.4%
(95% CI 7.8—17.1; 2011/12) among youth self-reporting
independently.

Ever-smoking prevalence was 1.29 (95% CI 0.96-
1.73; 2012/13) and 1.99 (95% CI 1.39-2.85; 2018/19)
times as high in Aboriginal and Torres Strait Islander
youth who self-reported smoking status independently
compared to those with proxy-reported smoking status
(Table 2). Similarly, in the total population youth sam-
ple, the prevalence across all surveys of ever-smoking
was 1.83 (95% CI 0.92-3.63; 2017/18) to 2.72 (95% CI
1.68-4.41; 2007/08) times as high in youth who-self
reported smoking status independently compared
to those with proxy-reported smoking status. The
association was significant in all surveys except the
2012/13 AATSIHS and the 2017/18 NHS. Generally,
ever-smoking prevalence was similar or slightly higher
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Table 1 Distribution of respondent type within the unweighted youth (15-17 years) sample across surveys

Respondent type
Unweighted % (95% Cl)
Proxy Youth self-report with parent Youth self-report
present independently
Aboriginal and Torres Strait Islander population
201213 AATSIHS (n=757)' 37.3(33.8,40.7) 383(34.8,41.8) 244 (214,275)
Age group
15-16 years 40.0 (35.8,44.3) 38.7 (344,429 21.3(17.7,24.8)
17 years 314(256,37.3) 376(31.5,43.6) 31.0(25.2,36.8)
Sex
Male 39.9(35.0,44.9) 36.3(31.5,41.1) 23.8(19.5,28.0)
Female 34.5(29.7,39.3) 404 (35.4,45.4) 25.1(20.7,29.5)
Remoteness’
Major cities 36.6(30.1,43.1) 37.1(30.6,43.6) 26.3(204,32.2)
Inner regional 32.5(24.3,40.7) 452 (36.5,53.9) 22.2(14.9,29.5)
Outer regional, remote, very remote 39.0(34.3,43.7) 36.8(32.2,414) 24.2(20.1,283)
Education status
Currently studying 370(327,414) 39.1(34.7,435) 23.8(20.0,27.7)
Not currently studying 376(31.9,433) 36.9(31.2,42.6) 25.5(20.3,30.6)
2018-19 NATSIHS (n=529)* 66.2 (62.1,70.2) 26.5(22.7,30.2) 74(5.1,96)
Age group
15-16 years 73.2(68.7,77.7) 223(180,26.5) 46(24,6.7)
17 years 494 (41.5,57.2) 36.5(29.0,44.1) 14.1 (8.6, 19.6)
Sex
Male 69.3 (63.9, 74.8) 23.1(18.1,28.1) 7.6(45,10.7)
Female 62.7 (56.7,68.7) 30.2 (24.5,35.8) 7.1(4.0,103)
Remoteness
Major cities 62.7 (54.7,70.6) 289(214,36.3) 8.5(3.9,13.0)
Inner regional 62.9(53.6,72.1) - -
Outer regional, remote, very remote 69.1 (63.7, 74.6) - -
Education status
Currently studying 674 (62.9,71.9) 25.8(21.6,29.9) 6.9 (4.4,9.3)
Not currently studying 61.3(52.0,70.6) 29.2(20.6,37.9) 94(39,15.0)
Total population
2007-08 NHS (n=963)* 352(32.2,382) 42.6(394,45.7) 22.2(19.6,24.9)
Age group
15-16 years 37.2(33.5,41.0) 45.1 (41.2,48.9) 17.7 (14.7, 20.6)
17 years 31.2(26.1,36.2) 37.7(324,429) 31.2(26.1,36.2)
Sex
Male 37.3(32.8,41.7) 41.0(36.5,45.5) 21.7(17.9,25.5)
Female 333(29.2,374) 44,0 (39.7,483) 22.7(19.0,26.3)
Remoteness
Major cities 34.9(31.2,386) 41.8(38.0,45.6) 23.3(20.0, 26.6)
Inner regional 364 (30.0,42.7) 45.5(38.9,52.0) 18.2(13.1,23.3)
Outer regional, remote 34.6(25.5,43.8) 413(31.9,50.8) 240(15.8,32.3)
Education status
Currently studying 35.7(325,38.9) 43.0(39.7,46.3) 214(18.6,24.1)
Not currently studying 309 (21.7,40.1) 39.2(294,489) 29.9(20.8,39.0)
2011-12 NHS (0 =937)° 30.5(27.6,335) 489 (45.7,52.1) 20.6(18.0,23.2)
Age group
15-16 years 33.7(300,37.5) 50.5 (46.5, 54.5) 15.8(12.9,18.7)
17 years 24.6(20.0,29.3) 459 (40.5,51.3) 29.5(24.5,344)
Sex

Male 302 (25.9,344) 48.1(434,52.7) 21.8(17.9,256)
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Table 1 (continued)

Respondent type
Unweighted % (95% Cl)
Proxy Youth self-report with parent Youth self-report
present independently
Female 30.9 (26.8,34.9) 496 (45.2,54.0) 196 (16.1,23.1)
Remoteness
Major cities 29.2(25.6,32.9) 49.7 (45.7,53.6) 21.1(17.8,24.3)
Inner regional 30.1(229,37.3) 51.9(44.1,59.8) 18.0(11.9,24.0)
Outer regional, remote 35.5(283,42.7) 43.2(35.7,50.7) 213(15.1,27.5)
Education status
Currently studying 31.1(28.0,34.2) 489 (45.6,52.3) 20.0(17.3,22.7)
Not currently studying 253(16.3,34.2) 484 (38.1,58.6) 264 (17.3,354)
2014-15 NHS (n =834)° 38.0(34.7,413) 434 (40.0, 46.8) 18.6(15.9,21.2)
Age group
15-16 years 394 (353,434) 46.6 (42.4,50.7) 14.1(11.2,17.0)
17 years 354(29.7,41.0) 37.1(315,428) 27.5(22.3,32.7)
Sex
Male 40.8 (36.2,45.5) 44.1 (394, 48.8) 15.1(11.7,18.5)
Female 35.0(303,39.7) 427 (37.8,47.5) 223(183,264)
Remoteness
Major cities 375(334,41.7) 44.5 (40.3,48.8) 17.9(14.7,21.2)
Inner regional 32.7(25.7,39.8) 45.0(37.6,52.5) 222(16.0,28.5)
Outer regional, remote 46.6 (38.1,55.1) 36.8(28.6,45.1) 16.5(10.2, 22.9)
Education status
Currently studying 38.2(34.8,41.6) 43.8(40.3,47.3) 18.0(15.3,20.7)
Not currently studying 34.7 (21.3,48.0) 36.7 (23.2,50.3) 286(159,41.2)
2017-18 NHS (0 =878)’ 46.5 (43.2,49.8) 39.6 (36.4,42.9) 13.9(11.6,16.2)
Age group
15-16 years 48.5(44.3,52.6) 39.9(35.8,44.0) 116 (9.0,14.3)
17 years 43.0(37.5,484) 39.2(33.8,44.5) 17.9(13.7,22.1)
Sex
Male 49.1 (44.4,53.8) 384(33.8,429) 126 (94,15.7)
Female 43.9(39.2,48.5) 409 (36.3,45.5) 15.2(11.9,186)
Remoteness
Major cities 445 (40.3,48.7) 424 (38.3,46.6) 13.1(10.3,15.9)
Inner regional 52.9 (454, 60.5) 31.8(24.8,38.8) 15.3(9.9,20.7)
Outer regional, remote 46.4 (38.8,54.0) 386(31.1,46.0) 15.1 (9.6, 20.5)
Education status
Currently studying 46.9 (43.5,50.4) 39.7(36.3,43.0) 134(11.0,15.7)
Not currently studying 40.6 (28.6,52.7) 39.1(27.1,51.0) 20.3(104,30.2)

- indicates that data were not presented due to small numbers in one or more categories
Cl, confidence intervals; NATSIHS, National Aboriginal and Torres Strait Islander Health Survey; NHS, National Health Survey
1. Australian Bureau of Statistics (2020) Australian Aboriginal and Torres Strait Islander Health Survey (Core component) 2012-13, DataLab

2. Australian Bureau of Statistics, Australian Statistical Geography Standard Remoteness Structure, ABS, Canberra. Available: https://www.abs.gov.au/websitedbs/
d3310114.nsf/home/remoteness+structure

3. Australian Bureau of Statistics (2020) National Aboriginal and Torres Strait Islander Health Survey, 2018-19, DataLab
4. Australian Bureau of Statistics (2020) National Health Survey 2007-08, DataLab
National Health Survey 2011-12, DataLab
6. Australian Bureau of Statistics (2020) National Health Survey 2014-15, DataLab
7. Australian Bureau of Statistics (2020) National Health Survey 2017-18, DataLab

)
5. Australian Bureau of Statistics (2020)
)
)

for youth self-reporting with a parent present com- NATSIHS (PR 1.45; 95% CI 1.01-2.07) and the 2011/12
pared to youth with proxy-reported smoking status; it ~NHS (PR 1.65; 95% CI 1.01-2.72). Patterns were simi-
was significantly higher for two surveys, the 2018/19 lar using weighted data (Supplementary Table S2-S3).
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Table 2 Prevalence of current, ex-, never, and ever smokers overall and by respondent type, and aPRs for ‘ever smoked’ by respondent

type, within the youth (15-17 years) sample of each survey

Smoking status
Unweighted % (95% Cl)

Ever smoked

Current smoker Ex-smoker Never smoker Ever smoker aPR (95% Cl)

Aboriginal and Torres Strait Islander population
2012-13 AATSIHS'

Total 23.0(20.0,26.0) 3.7(24,5.0) 73.3(70.2,76.5) 26.7 (23.5,29.8) -

Proxy 213 (16.5,26.1) - - - 1 (Ref)

Youth self-report with parent present 23.1(18.2,28.0) 45(2.1,6.9) 724 (67.3,77.6) 27.6(22.4,32.7) 1.24 (0.94,1.63)

Youth self-report independently 254(19.1,31.7) - - - 1.29(0.96, 1.73)
2018-19 NATSIHS?

Total 19.3(15.9,22.7) 38(2.2,54) 76.9 (73.3,80.5) 23.1(19.5,26.7) -

Proxy 174(134,214) - - - 1 (Ref)

Youth self-report with parent present 20.0 (13.4,26.6) 79 (34,12.3) 72.1(64.7,79.6) 27.9(204, 35.3) 145 (1.01,2.07)

Youth self-report independently 33.3(18.5,48.2) - - - 1.99 (1.39, 2.85)
Total population
2007-08 NHS?

Total 74(5.7,9.0) 39(2.7,5.2) 88.7 (74.0,84.9) 11.3(9.3,13.3) -

Proxy 4.7(25,7.0) - - - 1 (Ref)

Youth self-report with parent present 54(3.2,75) - - - 1.58(0.98, 2.56)

Youth self-report independently 154 (10.6,20.3) 5.1(2.2,81) 794 (74.0, 84.9) 20.6 (15.1, 26.0) 2.72(1.68,441)
2011-12 NHS*

Total 7.3(5.6,89) 42(29,54) 88.6 (86.5,90.6) 114(94,13.5) -

Proxy 56(29,83) - - - 1 (Ref)

Youth self-report with parent present 6.1(3.9,83) - - - 1.65(1.01,2.72)

Youth self-report independently 124(7.8,17.1) 6.7 (3.2,10.3) 80.8 (75.3, 86.4) 19.2(13.6,24.7) 2.71(1.59,4.62)
2014-15 NHS®

Total 3.8(25,5.1) 25(15,36) 93.6(92.0,95.3) 6.4 (4.7,8.0) -

Proxy - - 95.6(93.3,97.8) 44 (25,6.9) 1 (Ref)

Youth self-report with parent present - - 94.5(92.1,96.8) 553.2,79) 1.22(0.64,2.31)

Youth self-report independently - - 87.7 (82.6,92.9) 123(7.1,17.4) 231(1.19,4.48)
2017-18 NHS®

Total 32(20,44) 24(14,34) 94.4(92.9,95.9) 6(4.1,7.1) -

Proxy - - 95.3(93.3,97.4) 7(26,6.7) 1 (Ref)

Youth self-report with parent present - - 94.8(92.5,97.2) 228, 7. 5) 1.12 (0.60, 2.07)

Youth self-report independently - - 90.2 (84.9,95.5) 8(4.5,15.1) 1.83(0.92,3.63)

- indicates that data were not presented due to small numbers in one or more categories. Prevalence estimates and aPRs are calculated using unweighted data

aPR, adjusted prevalence ratio (adjusted for age, sex, remoteness and education status); Cl, confidence intervals; NATSIHS, National Aboriginal and Torres Strait

Islander Health Survey; NHS, National Health Survey

1. Australian Bureau of Statistics (2020) Australian Aboriginal and Torres Strait Islander Health Survey (Core component) 2012-13, DataLab

2. Australian Bureau of Statistics (2020)

3. Australian Bureau of Statistics (2020) National Health Survey 2007-08, DataLab
4. Australian Bureau of Statistics (2020) National Health Survey 2011-12, DataLab
5. Australian Bureau of Statistics (2020) National Health Survey 2014-15, DataLab
6. Australian Bureau of Statistics (2020) National Health Survey 2017-18, DataLab

Current-smoking prevalence among youth self-report-
ing independently versus report-by-proxy was 1.52
(95% CI 0.92-2.51; 2012/13) to 1.73 (95% CI 0.73-4.05;
2018/19) times as high for Aboriginal and Torres Strait
Islander youth, and 1.37 (95% CI 0.49-3.85; 2017/18)

0) National Aboriginal and Torres Strait Islander Health Survey, 2018-19, DataLab

to 4.85 (95% CI 1.86-12.62; 2007/08) times as high for
total population youth. While consistent with higher
current-smoking prevalence among youth reporting
independently, CIs were wide due to small numbers of
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current-smokers, and the association was only significant
for the 2007/08 NHS (Supplementary Table S1).

In all six surveys, the predicted national current-smok-
ing prevalence if all youth were to self-report smoking
status independently was substantially higher than the
observed estimate based on actual responses (Fig. 1; Sup-
plementary table S1). The difference was significant in
the 2007/08 (17.4% vs 6.9% respectively, p-value=0.011)
and 2011/12 NHS (12.6% vs 6.7%, p-value=0.035).
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See Table S3 for the underlying data. 2012: Australian
Bureau of Statistics, Australian Aboriginal and Torres
Strait Islander Health Survey (Core component) 2012-13,
(accessed through Australian Bureau of Statistics Data-
Lab July 2021). 2018: Australian Bureau of Statistics,
National Aboriginal and Torres Strait Islander Health
Survey, 2018-19, (accessed through Australian Bureau of
Statistics DataLab July 2021). 2007: Australian Bureau
of Statistics, National Health Survey 2007-08, (accessed
through Australian Bureau of Statistics DatalLab July

Aboriginal and Torres Strait Islander youth
35%
g 30%
=)
2
s 25% Ce—
=
2,; 20% —_—
-2
S 15%
5
£ 10%
5
O %
0%
2012 2013 2014 2015 2016 2017 2018
Total population youth
30%
S 25%
% p-value for trend difference =0.045
5 20%
=9
& 15%
= 0
g
=)
2 10%
:
6 5%
0%
2007 2009 2011 2013 2015 2017
==@== Qbserved
==@==Predicted if all youth self-reported
--------- Trendline, observed
--------- Trendline, predicted if all youth self-reported
Fig. 1 Observed and predicted national current-smoking prevalence if all youth (aged 15-17 years) self-reported independently.




Barrett et al. BMC Medical Research Methodology (2022) 22:108

2021). 2011: Australian Bureau of Statistics, National
Health Survey 2007-08, (accessed through Australian
Bureau of Statistics DataLab July 2021). 2014: Austral-
ian Bureau of Statistics, National Health Survey 2014-15,
(accessed through Australian Bureau of Statistics Data-
Lab July 2021). 2017: Australian Bureau of Statistics,
National Health Survey 2017-18, (accessed through Aus-
tralian Bureau of Statistics DataLab July 2021).

The rate of change in Aboriginal and Torres Strait
Islander youth current-smoking was similar using
observed data and predicted estimates if all youth self-
reported independently while the rate of change in total
population youth was significantly greater using the pre-
dicted estimate if all youth self-reported independently
(p-value=0.045) (Fig. 1).

Discussion

One of Australia’s largest sources of representative data
about youth smoking prevalence predominantly, and
increasingly over time, relies on data about youth behav-
iours reported by proxy or with an adult present at inter-
view. Data collection by proxy or with parental presence
leads to under-reporting compared to youth self-report
independently and is likely to have resulted in underes-
timation of actual national youth smoking prevalence
from 2007-2019, with predicted prevalence 1.3 to 2.5
times as high as the observed prevalence if all youth
had self-reported. Based on the most recent survey data
(2018-19 NATSIHS and 2017-18 NHS), there may be up
to 3200 more Aboriginal and Torres Strait Islander youth
and 18,600 more total population youth currently smok-
ing than estimated based on observed responses. There
is potential for further increasing bias in national health
surveys if the percentage of youth self-reporting indepen-
dently continues to decline.

In Australia’s total population youth, the gap between
predicted and observed smoking prevalence narrowed
over time, reflecting changes in the proportion of youth
self-reporting independently, bias (current smoking
prevalence ratio for independent report vs proxy report)
at each time point, and actual smoking behaviour. If all
youth had self-reported independently, we may have
seen a similar absolute prevalence decline in Aborigi-
nal and Torres Strait Islander youth (5.9% compared to
6.2% in observed data). In total population youth, we may
have seen a larger absolute prevalence decline over time
(12.0% compared to 3.7% in observed data), but with a
much higher starting point.

These findings and the observed magnitude of associa-
tion are in accordance with the limited international evi-
dence which suggest that youth smoking data reported
by a parent proxy [6], or in the presence of a parent [7],
results in underreporting of youth smoking. Harakeh
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et al. found that the percentage of youth aged 14—17 years
who had ever tried smoking in a sample from the Nether-
lands was nearly double when self-reported by the youth
independently versus proxy-reported by the mother
(47.8% vs 26.8%)[6]. In a representative sample of Califor-
nian students aged 12—-17 years, parental presence at data
collection was associated with 30% lower odds of report-
ing current-smoking (OR 0.70, 95% CI: 0.56,0.86)[7]. Col-
lection of other forms of data, including alcohol and drug
use and e-cigarettes, by parent proxy or with parent pre-
sent show similar results [14—16].

Collecting precise data on smoking behaviour is criti-
cal to monitor smoking trends over time and is consist-
ent with the World Health Organization’s Framework
Convention on Tobacco Control [17], signed by Aus-
tralia, which states that “each party shall endeavour to: ...
progressively establish and maintain updated data from
national surveillance programmes...” (pg. 18). This is par-
ticularly important given youth non-uptake is vital to the
success of tobacco control. The Implementation Plan for
the National Aboriginal and Torres Strait Islander Health
Plan 2013-2023 [2] sets targets to increase the preva-
lence of Aboriginal and Torres Strait Islander youth aged
15-17 years who have never smoked from 77 to 91% by
2023. Smoking population prevalence data from the ABS
national health and social surveys are used to inform pro-
gress against the Implementation Plan target, and could
also inform the imminent new Implementation Plan for
the National Aboriginal and Torres Strait Islander Health
Plan, the next iteration of the National Tobacco Strategy
and the National Preventative Health Strategy. Underes-
timating youth smoking due to bias within these surveys
may lead to a false sense of security regarding tobacco
control, particularly if reliance on proxy report contin-
ues to increase. This may also lead to an artificial jump in
smoking prevalence at age 18 years when survey partici-
pants all self-report independently.

It is prudent to consider alternative methods for col-
lecting data from youth within national surveys. Strate-
gies such as gaining consent for the youth to self-report
privately using computer-assisted self-interviewing soft-
ware have been employed within other surveys in efforts
to ensure greater privacy in youth data collection [18].
Further research is warranted to explore if this method
could be used to produce more valid youth smoking data,
including their feasibility within large quantitative survey
data collection.

Within Australia, other sources of youth smoking data
are also used to monitor trends, although each has its
own potential limitations. The Australian Secondary Stu-
dents’ Alcohol and Drug Survey (ASSAD) collects data
on youth smoking every three years from a representa-
tive sample of Australian students (aged 12-17 years)
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enrolled in school nationally [19]. The ASSAD is adminis-
tered on school premises, which has been shown to result
in higher reported youth smoking compared to surveys
administered in the home [4, 7]. However, the sample is
restricted to youth who attend school, and does not ade-
quately capture youth living in remote areas, or attending
small schools (fewer than 100 students) [20]. These lim-
its in survey scope are likely to lead to an underestima-
tion of smoking prevalence, particularly in the Aboriginal
and Torres Strait Islander youth population. The National
Drug Strategy Household Survey (NDSHS) has collected
data on youth smoking behaviours every three years since
1985. Although the NDSHS does not collect youth smok-
ing data by proxy, it does allow parents to be present at
data collection. In the 2019 NDNHS, parent presence for
youth aged 14-15 years was around 40% [21]. Like the
ASSAD, the NDSHS should not be used for Aboriginal
and Torres Strait Islander-specific estimates. Australia
currently lacks any other nationally representative data
about Aboriginal and Torres Strait Islander youth (15—
17 years) smoking, resulting in a reliance solely on the
ABS national health and social surveys. A detailed over-
view of other sources of youth smoking data in Australia
has been included in Supplementary Material (Table S4).

There are several limitations to consider in the inter-
pretation of these findings. The changes across ABS
surveys in the scope, sample design, coverage, and ques-
tions asked and category definitions make it difficult to
confidently assess trends in smoking. The prevalence
estimates presented here may contrast with the find-
ings of other analyses that used different categorisations
of smoking status or age groups. This problem is com-
pounded by the limited number of Aboriginal and Tor-
res Strait Islander surveys with data on respondent type
available. For example, data from another ABS survey,
the National Aboriginal and Torres Strait Islander Social
Survey (NATSISS), also collects youth smoking data by
proxy or with parent present, and is also used to moni-
tor trends in Aboriginal and Torres Strait Islander youth
smoking. However, data on respondent type is unavail-
able for the NATSISS, and could not be included in the
analysis.

Additional factors such as the youth’s level of independ-
ence and the smoking status of the parent present, not
measured in this dataset, may relate to parent presence at
interview and youth smoking behaviours. These factors
may influence the extent to which youth are comfortable
disclosing their actual smoking behaviours. However, any
additional factors are unlikely to account for the magni-
tude of difference observed.

Lastly, we assume youth smoking data when self-
reported independently is more likely to be correct.
There are additional factors that can introduce bias in
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self-report, as even specific characteristics of the inter-
viewer can influence responses [22]. The reliability of
this self-reported youth smoking data was not vali-
dated with biochemical measures. However, previous
research has shown that smoking in adolescents can be
accurately assessed with self-reports if confidentiality
and anonymity are guaranteed [3, 23], as is more likely
the case when youth self-report independently.

Conclusion

Our findings demonstrate that youth tobacco smok-
ing estimates are unlikely to be accurate if drawn from
data collected by a proxy respondent or with parent
present. In order to improve the accuracy of data on
youth smoking behaviours, it is important to collect
sufficient data through self-report, in a safe and confi-
dential manner. To achieve this within these Australian
ABS surveys would require both increasing the num-
ber of youth who are present at interview, and increas-
ing parents’ willingness to have the youth self-report
independently. Furthermore, it is critical to assess the
suitability of available data sources for measuring and
monitoring prevalence and trends in youth smoking.
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